Economics 302

Spring 2008

Answers to Homework #3

Homework will be graded on completeness and content as well as neatness. Sloppy or illegible work will not receive full credit. This homework requires the use of Microsoft Excel. If your answer requires rounding, round to two decimal places.
1. Small Open Economy

Use the following set of Classical Model equation for a small open economy to answer the following questions. 
Y = F (K, L) = AKαL1-α
C = C (Y – T) = 23 + .72 (Y – T)

I = I (r*) = 325 – 15.5 r* (Where r is expressed as a percentage, i.e. if the interest rate is 5% then r = 5 in the equation.)

Y = C + I + G + NX

Y = C + SP + T

G = 220
T = 155
K = 1000

L = 8000

A = 0.3 

Capital’s Share of Income = 1/3
a. What is aggregate output, Y, for this economy?

Y = AKαL1-α = 0.3 * 10001/3 * 80002/3 = 0.3 * 10 * 400 = 1200

b. What is the level of consumption, C, for this economy?

C = 23 + .72 (Y – T) = 23 + 0.72 (1200 – 155) = 775.4

c. What is the level of investment, I, for this economy if the world real interest rate (r*) is 7%?

I = I (r*) = 325 – 15.5 r* = 325 – 15.5*7 = 216.5
d. Given the information you have found in parts a-c, find the level of net exports for this economy.
NX = Y – C – I – G = 1200 – 775.4 – 216.5 – 220 = -11.9
NX = NS – I = SP + SG – I = (Y – C – T) + (T – G) – I

       = (1200 – 775.4 – 155) + (155 – 220) - 216.5


 = (269.6) + (-65) – 216.5 = -11.9
e. Is this country borrowing from or lending to foreigners? What is the relationship between domestic spending and domestic production in this economy, and how do these two topics relate to one another?

Spending (C + I + G) in this economy exceeds domestic production (Y). This results in imports exceeding exports and the necessity of this economy borrowing from abroad.  These two questions get at the same relationship: if you import more than you export you must be borrowing from foreigners to finance the extra purchases.

f. Suppose government spending increases by 25.  What are the effects of the increased government spending on output, consumption, investment, and net exports in this economy?
Y = 1200 (K, A, L, and α are all constant)

C = 775.4 (Y and T are constant)

I = 216.5 (world real interest rate does not change with small economy)

SP = 269.6 (the same as Y, C, and T remain the same)

SG = (T – G) = (155 – 245) = -90 (25 less than before)

NX = -36.9 (25 less than before as I and Sp remained the same)

g. Did the increase in government spending completely crowd out investment spending as it would have in a closed economy?  Explain your answer.

No, there is no change in investment spending in the open economy as a result of the increase in government spending.  In the closed economy we would have seen a complete crowding out of investment spending with the increase in government spending. The increase in government spending causes a decrease in public saving.  This in turn reduces the level of national saving. This leads to more imports and more capital flowing into this economy. The trade balance falls and we arrive at a new equilibrium.

h. What happens to this country’s real exchange rate when government spending increases, holding everything else constant? Explain your answer.  Will foreign or domestic goods become more attractive with the change in the real exchange rate?
The increase in government spending causes national saving to decrease, which results in a shift left in the NCO (NS – I) line and a higher real exchange rate for the economy.  This economy will find its exports less attractive to other economies as their currency increases in value relative to other currencies, so they will export less.  On the other hand, foreign goods become more attractive as they are now cheaper and imports will increase.
i. Assume that the Money Supply for this small open economy is 300 and that the velocity of money is 6.  If the real exchange is 3 US goods for each domestic good and the price level in the US is 2.25 then what is the nominal exchange rate between this country and the US?

Using the quantity theory of money we know that 

Mv = PY

(300) * 6 = 1800 = P * 1200


P = 1.5

Real Exchange Rate = RER = e (P/P*)

RER = 3 (US / domestic goods) = e (1.5/2.25) = e (2/3)


e = 4.5 $/domestic currency 

2. Small Economy: Different Proposed Policies

A small economy, which historically has been closed to capital flows and trade, is holding a democratic election for the very first time. There are three candidates for president, each with different proposed domestic and foreign policies.  Assume the small economy can be described by the set of equations below.

Y = 6000
SP = SP (r, Y – T) = –1,100 + 16,375r + 0.25(Y – T)

I = I (r) = 2,000 – 250 r (Where r is expressed as a decimal, i.e. if the interest rate is 5% then r = 0.05 in the equation.)

r* = 0.08 is the world real interest rate

Y = C + I + G (Currently in the Closed Economy)
Y = C + I + G + NX (Proposed by some candidates in a Open Economy)

Y = C + SP + T

The first candidate (1) believes that the economy should remain a closed economy, the government should have a balanced budget, and that the government should collect 250 in taxes. The second candidate (2) believes that the country should allow imports and exports, the government should have a balanced budget, and that the government should collect 500 in taxes.  The third candidate (3) believes that the country should allow imports and exports, that the government should collect 300 in taxes, and that the government should spend 500.  For each of the following questions evaluate the proposed policies by each of the presidential candidates.

a. For each presidential candidate, what would be the level of public saving if their proposed policies were enacted?

Candidate (1): Balanced Budget implies T = G implies SG = 0

Candidate (2): Balanced Budget implies T = G implies SG = 0

Candidate (3): SG = T - G = 300 – 500 = –200

b. For each presidential candidate, what would be the level of private saving if their proposed policies were enacted?

Candidate (1): Closed economy implies that NS = I in equilibrium.


NS = SP + SG = SP = I

SP = –1,100 + 16,375r + 0.25(6000 – 250) = 

    = –1,100 + 16,375r + 1437.5 = 337.5 + 16,375r
I = 2,000 – 250 r 
SP = 337.5 + 16,375r = 2,000 – 250 r = I 

16,625r = 1662.5 implies r = 0.1 or 10% in equilibrium 
SP = 337.5 + 16,375(0.1) = 337.5 + 1,637.5 = 1,975 

Candidate (2): Open economy implies that world real interest rate will be the equilibrium interest rate. (r = r*, T = 500)

SP = –1,100 + 16,375(0.08) + 0.25(6000 – 500) = 

    = –1,100 + 1,310+ 1,375 = 1,585

Candidate (3): Open economy implies that world real interest rate will be the equilibrium interest rate. (r = r*, T = 300)
SP = –1,100 + 16,375(0.08) + 0.25(6000 – 300) = 

    = –1,100 + 1,310+ 1,425 = 1,635
c. For each presidential candidate, what would be the level of investment spending if their proposed policies were enacted?

Candidate (1): Y Closed economy implies that NS = I in equilibrium.

r = 0.1 or 10% in equilibrium 

I = 2,000 – 250 (0.1) = 2,000 – 25 = 1,975

Candidate (2): Open economy implies that world real interest rate will be the equilibrium interest rate. (r = r* = 0.08)

I = 2,000 – 250 (0.08) = 2,000 – 20 = 1,980

Candidate (3): Open economy implies that world real interest rate will be the equilibrium interest rate. (r = r* = 0.08)
I = 2,000 – 250 (0.08) = 2,000 – 20 = 1,980

d. For each presidential candidate, what would be the level of net capital outflows if their proposed policies were enacted?  If appropriate, would the country be lending to or borrowing from foreigners in the financial markets?

NCO = NS – I

Candidate (1):


NCO = NS – I = 1,975 – 1,975 = 0 


This should be the case, as the economy is still closed so no lending either way.
Candidate (2): 

NCO = NS – I = 1,585 – 1,980 = – 395 

This country would be borrowing from foreigners in the financial market.

Candidate (3): 

NCO = NS – I = 1,435 – 1,980 = – 545 

This country would be borrowing from foreigners in the financial market.

e. For each presidential candidate, what would be the level of consumption spending if their proposed policies were enacted?

Candidate (1):


C = Y – SP – T = 6000 – 1,975 – 250 = 3,775

Candidate (2): 


C = Y – SP – T = 6000 – 1,585 – 500 = 3,915

Candidate (3): 


C = Y – SP – T = 6000 – 1,635 – 300 = 4,065

f. If you were a producer of a one-of-a-kind product in this country, which presidential candidate would you support and why?
As I produce a one-of-a-kind product I am not worried about foreign producers of the same good, and as such prefer the open economy over a closed economy.  This would increase the demand for my product without decreasing my sales. In order to increase the demand for my product the most, I would want the candidate whose policies would have the lowest real exchange rate.  This would make domestic products (including my own) cheaper worldwide and increase the demand for them relative to a higher real exchange rate.  

The first candidate has a closed economy policy, thus I would not support that candidate.  The second and third candidates both support trade, but the second candidate has policies resulting in a higher level of NCO and this implies a lower real exchange rate than the third candidate. As such I would prefer the second candidate.  

g. Advisors for the first candidate have proposed two different but similar arguments against the trade policies of the second and third candidates.  The first argument is that trade will hurt the local economy and decrease the level of GDP as a result of a trade deficit. The second argument is that trade will hurt the local economy and the level of expenditure in the economy as a result of a trade deficit.  As a classical economist do you support or refute these arguments?

As a classical economist I know that that only a change in capital, labor, or the level of technology will result in a change the level of output.  Domestic funds being invested in foreign countries is a result of exporting more than importing, and will not change the level of output in the country.  The level of net exports will be negative when domestic expenditure exceeds domestic production.  As production is constant, we know that the level of domestic expenditure is higher when we have a trade deficit.  Thus neither argument is valid.

h. Advisors for the second candidate have proposed two arguments against the other two candidates.  The first argument is that an open economy is better than a closed economy as it promotes investment and economic growth.  The second argument is that a balanced budget is needed for foreigners to invest in the country and promote economic growth.  As a classical economist do you support or refute these arguments?

As a classical economist I know that the flow of financial funds across country boarders is a result of differences in the equilibrium real interest rate and the world real interest rate.  In order for the level of investment spending in an open economy to exceed that of a closed economy, the world interest rate must be lower than the equilibrium real interest rate that would exist in the closed economy.  If on the other hand the world interest rate exceeded that of the closed economy, then the level of investment would decrease.  Thus the first argument holds with the proposed policies as the world interest rate is lower, but in general opening up the economy can either decrease or increase the level of investment.  The second argument also looks at interest rate differentials.  If the real interest rate is greater domestically than the real world interest rate the level of investment will increase in the economy.  This is a result of investors searching for the greatest return.  This will occur until the real interest rate domestically is equal to that of the real world interest rate.  Once again, this argument is valid for the proposed policies but not in general.  It is possible that domestic funds are borrowed by foreigners rather than vice versa in an open economy.
i. Advisors for the third candidate have proposed two different but similar arguments against the other two candidates.  The first argument is that government spending exceeding taxes allows individuals to consume more and promotes long-term growth via larger investment levels.  The second argument is that a balanced budget hinders economic growth of the country by dampening consumption and investment.  As a classical economist do you support or refute these arguments?

As a classical economist I know that that only a change in capital, labor, or the level of technology will result in a change the level of output.  Higher levels of investment lead to greater levels of capital and economic growth, so both of these arguments are valid.  The arguments however are the same, as a balanced budget is the same as government spending equal to taxes.  
3. Consider the island economy of LaLaLand which has a labor force of 4,000. There are currently 400 discouraged workers on the island, and these worker are not considered part of the labor force. Everyone on the island fishes, but in order to fish they must be hired on as crew of a boat. In a given week 5% of all employed individuals will lose their job.  At the same time, 25% of all unemployed workers get hired by a boat.  

a. What is the natural rate of unemployment on the island?

{Aside: This is the derivation of the formula that is used to answer this question.  Derivation is not needed for the answer, but you should be able to understand how we got to the formula.}

Define s = job separation rate = 0.05


f = job finding rate = 0.25


U = number of unemployed


E = number of employed


L = labor force equal to number of employed and unemployed
At the natural rate of unemployment the number of individuals that find work is equal to the number of individuals that lose their job.


f*U = s*E


(Assumption of natural rate)

f*U = s*(E + U – U) 

(Add and subtract U from RHS)


f*U = s*(L – U)

(Rearrange RHS)


f*U/L = s*(L – U)/L

(Divide both sides by L)


f*U/L = s*(1 – U/L)

(Rearrange RHS)


f*U/L = s – s*U/L

(Rearrange RHS)


f*U/L + s*U/L= s 

(Add s*U/L to both sides)


(f + s)*U/L= s 

(Rearrange LHS)


U/L= s / (f + s)

(Divide both sides by f+s)

Natural Rate of Unemployment = s / (s + f) 

= 0.05 / (0.05 + 0.25) = 0.05/0.3 = 1/6 = 16.67%
b. Suppose a fish virus causes demand to fall drastically, and as such only 1,000 individuals are employed January 1st 2007.  Immediately after the fall in demand, the virus is found to be linked to lemons and the demand for fish returns to normal levels.  Suppose that the job separation rate and job finding rate remain the same as described above, and that the labor force remains constant.  What is the level of employment January 8th 2007, one week after the initial virus scare?  (Hint: Find the change in employment by considering the number of employed that lose their job in addition to the number of unemployed that find a job.)

January 1st 2007
:  1000 employed

During the week
:  1000 employed * 0.05 = 50 workers lose their job

   
:  3000 unemployed * 0.25 = 750 workers find a job

January 8th 2007
:  1000 initially employed – 50 newly fired + 750 

    newly hired = 1700 employed

c. Assume that the job finding rate, the job separation rate, and the labor force remain constant again.  Repeat the above step for 26 weeks.  Fill in the table below for weeks 0-26.

	Calendar
	Week
	Labor Force
	Employed
	Unemployed
	Unemployment Rate

	1/1/07
	0
	4,000
	1,000
	3,000
	75%

	1/8/07
	1
	
	
	
	

	…
	…
	
	
	
	

	7/1/07
	26
	
	
	
	


	Calendar
	Week
	Labor Force
	Employed
	Unemployed
	Unemployment Rate

	1/1/07
	0
	4000
	1000.00
	3000.00
	75.00%

	1/8/07
	1
	4000
	1700.00
	2300.00
	57.50%

	1/15/07
	2
	4000
	2190.00
	1810.00
	45.25%

	1/22/07
	3
	4000
	2533.00
	1467.00
	36.68%

	1/29/07
	4
	4000
	2773.10
	1226.90
	30.67%

	2/5/07
	5
	4000
	2941.17
	1058.83
	26.47%

	2/12/07
	6
	4000
	3058.82
	941.18
	23.53%

	2/19/07
	7
	4000
	3141.17
	858.83
	21.47%

	2/26/07
	8
	4000
	3198.82
	801.18
	20.03%

	3/5/07
	9
	4000
	3239.17
	760.83
	19.02%

	3/12/07
	10
	4000
	3267.42
	732.58
	18.31%

	3/19/07
	11
	4000
	3287.20
	712.80
	17.82%

	3/26/07
	12
	4000
	3301.04
	698.96
	17.47%

	4/2/07
	13
	4000
	3310.73
	689.27
	17.23%

	4/9/07
	14
	4000
	3317.51
	682.49
	17.06%

	4/16/07
	15
	4000
	3322.26
	677.74
	16.94%

	4/23/07
	16
	4000
	3325.58
	674.42
	16.86%

	4/30/07
	17
	4000
	3327.91
	672.09
	16.80%

	5/7/07
	18
	4000
	3329.53
	670.47
	16.76%

	5/14/07
	19
	4000
	3330.67
	669.33
	16.73%

	5/21/07
	20
	4000
	3331.47
	668.53
	16.71%

	5/28/07
	21
	4000
	3332.03
	667.97
	16.70%

	6/4/07
	22
	4000
	3332.42
	667.58
	16.69%

	6/11/07
	23
	4000
	3332.69
	667.31
	16.68%

	6/18/07
	24
	4000
	3332.89
	667.11
	16.68%

	6/25/07
	25
	4000
	3333.02
	666.98
	16.67%

	7/2/07
	26
	4000
	3333.11
	666.89
	16.67%


d. What happens to the unemployment rate over time?  How does this relate to the natural rate of unemployment?

Initially there are more people finding jobs than individuals losing jobs and the unemployment rate falls.  After a few weeks however, and as the unemployment rate nears the natural rate of unemployment, we find that the number of individuals that find a job is almost equal to the number of individuals that loose a job.  The unemployment rate is adjusted toward the natural rate of unemployment, but with smaller percentage point changes each week.

e. What would you expect to happen to the unemployment rate initially and over time if at the end of the 26th week (July 2nd 2007) the discouraged workers decided to look for a job and are thus considered unemployed?

Initially (Week 27) there are more unemployed individuals, so the unemployment rate will increase.  However, with each week the unemployment rate will fall toward the natural rate of unemployment.  

f. Continue the table you created for part c for another 13 weeks.  Make sure to incorporate the change in the labor force in week 27 associated with the formerly discouraged workers now looking for a job. 

	Calendar
	Week
	Labor Force
	Employed
	Unemployed
	Unemployment Rate

	7/9/07
	27
	4,400
	
	
	

	…
	…
	
	
	
	

	10/1/07
	39
	
	
	
	


	Calendar
	Week
	Labor Force
	Employed
	Unemployed
	Unemployment Rate

	7/9/07
	27
	4400
	3333.18
	1066.82
	24.25%

	7/16/07
	28
	4400
	3433.23
	966.77
	21.97%

	7/23/07
	29
	4400
	3503.26
	896.74
	20.38%

	7/30/07
	30
	4400
	3552.28
	847.72
	19.27%

	8/6/07
	31
	4400
	3586.60
	813.40
	18.49%

	8/13/07
	32
	4400
	3610.62
	789.38
	17.94%

	8/20/07
	33
	4400
	3627.43
	772.57
	17.56%

	8/27/07
	34
	4400
	3639.20
	760.80
	17.29%

	9/3/07
	35
	4400
	3647.44
	752.56
	17.10%

	9/10/07
	36
	4400
	3653.21
	746.79
	16.97%

	9/17/07
	37
	4400
	3657.25
	742.75
	16.88%

	9/24/07
	38
	4400
	3660.07
	739.93
	16.82%

	10/1/07
	39
	4400
	3662.05
	737.95
	16.77%


g. On October 1st 2007, a new fleet of fishing boats comes to the island and hires additional individuals.  As a result of this action the job finding rate increases to 40% and the job destruction rate falls to 4%.  Continue the table you created for parts c and f for another 13 weeks with the new rates.

	Calendar
	Week
	Labor Force
	Employed
	Unemployed
	Unemployment Rate

	10/8/07
	40
	4,400
	
	
	

	…
	…
	
	
	
	

	12/31/07
	52
	
	
	
	


	Calendar
	Week
	Labor Force
	Employed
	Unemployed
	Unemployment Rate

	10/8/07
	40
	4400
	3810.75
	589.25
	13.39%

	10/15/07
	41
	4400
	3894.02
	505.98
	11.50%

	10/22/07
	42
	4400
	3940.65
	459.35
	10.44%

	10/29/07
	43
	4400
	3966.76
	433.24
	9.85%

	11/5/07
	44
	4400
	3981.39
	418.61
	9.51%

	11/12/07
	45
	4400
	3989.58
	410.42
	9.33%

	11/19/07
	46
	4400
	3994.16
	405.84
	9.22%

	11/26/07
	47
	4400
	3996.73
	403.27
	9.17%

	12/3/07
	48
	4400
	3998.17
	401.83
	9.13%

	12/10/07
	49
	4400
	3998.97
	401.03
	9.11%

	12/17/07
	50
	4400
	3999.43
	400.57
	9.10%

	12/24/07
	51
	4400
	3999.68
	400.32
	9.10%

	12/31/07
	52
	4400
	3999.82
	400.18
	9.10%


h. If there are no changes in the labor force, the job separation rate, or to the job finding rate, then what unemployment rate would you expect this small island economy to have at the end of 2008?  What is the new natural rate of unemployment?

If there are no changes in the labor force or to the job finding rate or separation rate, we would expect to see an unemployment rate of 9.09% at the end of 2008.  This rate is equal to the new natural rate of unemployment.

New Natural Rate of Unemployment = s / (s + f) 

= 0.04 / (0.04 + 0.4) = 0.04/0.44 = 1/11 = 9.09%

i. Would your predictions for the unemployment rate in part h hold if there was a one-time change in the labor force?  (Hint: Look at your answer to part f and consider changes in the labor force at different times of the year.)

If there were a one-time change in the labor force we could have any level of unemployment at the end of 2008.  If the one-time change in the labor force occurs early in 2008 we would expect to have an unemployment rate of 9.09% at the end of the year.  This is consistent with our results from part f.  If on the other hand there was a one-time change in the labor force the last week of the year, the unemployment rate would vary depending on the magnitude of the labor force change.
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